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(57) [ABSTRACT] 

[PROBLEM TO BE SOLVED] To provide a field effect transistor 

constituted of a GaN compound semi-conductor. 

[SOLUTION] This field effect transistor provided with a 

10 laminated structure of a plural semi-conductor layers 2,3,4, 
and 5 consisting of a GaN compound semi-conductor on a 
semi-insulating substrate 1 and a gate electrode G, a source 
electrode S and a drain electrode D is loaded on a surface. 
In this case, the semi-conductor layer loaded with the gate 

15 electrode G is a conductive semi-conductor layer 4 provided 
with a diffused layer 4a, where In and C or Mg are diffused 
at a surface layer part and the semi-conductor loaded with 
the source electrode S, and the drain electrode D is the layer 
5 consisting of the semi-conductor of band gap energy smaller 

20 than the one of the semi-conductor for constituting the 
conductive semi-conductor layer 4. 

[Scope of the Claims] 

[Claim 1] A field effect transistor provided with a laminated 
25 structure of a plural semi-conductor layers consisting of a 



1 



GaN compound semi-conductor layer on a semi-insulating 
substrate and a gate electrode, a source electrode and a drain 
electrode is loaded on a surface, wherein, 

the semi-conductor layer loaded with said gate electrode 
5 is a conductive semi-conductor layer provided with a diffused 
layer, where In and C or Mg are diffused at a surface layer 
part and the semi-conductor loaded with said source electrode, 
and said drain electrode is the layer consisting of the 
semi-conductor of band gap energy smaller than the one of the 
10 semi-conductor for constituting said conductive 
semi-conductor layer. 

[0012] 

[Embodiment] 

15 In the below, the MES type FET according to the invention, 

will be explained in detail based on the Fig. 1 showing a cross 
sectional view of one example. The MES type FET is structured 
so that the buffer layer 2, half-insulation semi-conductor 
layer 3 and n type semi-conductor layer 4 are sequentially 

20 laminated on a semi-insulating substrate 1, a diffusion layer 
4a which In and C or Mg are doped is formed on a part of surface 
layer of said n type semiconductor layer 4, on which a gate 
electrode G is loaded, and further said n type semiconductor 
layer 5, 5 are laminated on the other parts of n type 

25 semiconductor layer 4, and source electrode S and drain 



2 



electrode D are loaded on each layer. And parts other than 
each electrode are coated with insulation film 6, for example, 
like Si02 film. 
[0013] 

The MES type FET, of which respective said semiconductor 
layer comprises GaN compound semiconductor, is produced by 
forming films of GaN compound semiconductor with determined 
composition on said half-insulating substrate 1 by known 
epitaxial crystal growth methods such as MOCVD method and MOMBE 
method. In this case, it is naturally preferable that the 
half-insulating substrate 1 is made from material of which 
grids are aligned with the each semiconductor layer forming 
film on the substrate, however, there exists no such material 
in terms of GaN, therefore, semi-insulating material substrate 
such as sapphire. Si single crystal, which are conventionally 
used, may be applied. And GaN layer is selected as the buffer 
layer 2 . 
[0014] 

The half-insulation semi-conductor layer 3 is GaN 
compound semiconductor such as, for example, GaN, AlGaN, InGaN, 
InAlGaN, preferably which is formed by doping C and Mg in GaN, 
and is provided so that the laminated structure formed thereon 
can make full use of the stable FET property. It is preferable 
that the dope concentration is 1 X 10^^ to 1 X 10^°cm"^ when using 
C as a dopant, and 5 X lo^'' to 1 X 10^°cm"^ when using Mg as a dopant . 



[0015] 

The n type semiconductor layer formed on this 
semi-insulating semiconductor layer 3 is formed with, for 
example, n type GaN, n type InGaN, n type AlGaN, n type InAlGaN. 
In particular, band gap energy of AlxGai-xN ( 0<x^ 0 . 5 ) becomes 
large as affinity becomes small, therefore, as described later , 
is suitable because good Schottky junction with the gate 
electrode G loaded on this can be achieved. 
[0016] 

As n type dopant used for forming this n type semiconductor 
layer 4, for example, metal Si (in case of MBE method) and 
disilane (MOCVD method) can be listed. At this time, it is 
preferable to limit the carrier concentration of the 
above-mentioned n type semiconductor layer 4 to below 5 X 10^"^ cm"^ 
by adjusting the doping amount of dopant. This is because the 
height of the electrical barrier (barrier height) on the 
interface with gate electrode G loaded on the n type 
semiconductor layer 4 lowers if the carrier concentration of 
the formed n type semiconductor layer 4 is higher than 5X 
lO^'^cm'^ , resulting that it becomes difficult to realize good 
Schottlcy junction. 



